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CO-ORDINATES
NO. {ELEVATION |—o7in | tAst
1
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6 1118.9 212,9352 199,504.4
~ NOTE -

The boundaries between soil strata have been established only at
Bore. Hote locations. Between Bore Holes the boundaries are assumed
from geclegical evidence and may be subject fo considerable error.
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rJFOUHDATION INVESTIGATIQN HEPO T
“Por.
Dr0posed Lexington Ave. Underpass
Kitchener-Waterloo Expressway

District #4 (Hamilton)

W.J. 67F-5 - W.P. 643-6L

1. INTRODUCTION:

A request to carry out a foundation investigation for - ﬁ
the proposed new underpass at Lexington Aveniae and the Kitchener—,l,f .
Waterloo Expressway, was received from Mr., W. S. Melinyshyn,
Regional Bridge Location Engineer, in a memo. dated December 9, 1036

An investigation was subsequently carried out by: this :
Section to determine ‘the subsoil conditions existing at’ the site
of the proposed bridge, ‘ : i

This report contains the resulta of our fleld and labor-
atory investigations, together with our “ecommendations for the
foundations of the new structure.

2. DESCRIPTION OP SITE:

The site is located about one mile east of the junction
of Hwy. #85 and Lexington Ave. in the City of Waterloo. . The
immediate surrounding area 1s partly built up and the topOgraphy
is flat to unduiating.

Physiographically, this area 1s referred to as the
'Waterloo Hills!', The region is made up of sandy hills, some of
them ridges of sandy till and others kames with outwash sand
occupying the intervening hollows.

cont'd. /2 !..'




;"3 FIELD AND LABQB,T’

Six sampled boreholes were carr ed'out during‘th,xcourse,

‘ef the field werk Boring"was achieved esing a. conventlonal diamendi
ﬁrill adapted for soil sampllng purposes. ’ :

Samples were recovered using a: 2 inch O D split-speon
samp’er driven according to the SQecificatione of +he Standard ’
:;Peaezration Test.. They were visually examined in the field and
'eubsequently in the laborauery. :

Laboratory tests were car ried out on seleoted samplns to
determine Atterberg 11mits, grain—size distribution and natural
'meisture centents, where applicable.' i

The results of the laboratory ane ield tests are” summarize

in the Record of Borehole sheets which are contalned in. the append  
to thls report : :

‘ The 10cations and elevatians of the borehexes were
determined by A, D, Margison and Associates Limlted, and are ngen
- on Dwg. No. 6? F-SA whieh is also contained in the report appendi5

L, SUBSOIL CONDITIONS:

4,1) General"

Subsoil at this site con51sts of stratified glaclo-fluv‘
deposits of fine-gralned compositlon. ‘The surficial layer 13 silt
sand, and ranges in thickress from: 18, 5 ft to 26 0 ft Its,re;etit
density is compact to very dense. R S -

Underlying the silty sand . is a layer of silt approximately‘
10 ft. thick. It has a relative density ranging from 1oose to
very dense. ' ‘

The next Iower deposit consisted of hard4,1ayey silt to
silty clay with occasional layers of silt and sand ‘ Below this -
was a very dense: deposit of silty fine- sand, which was only inter~ 35
sected 1n boreholes: No'ﬂ 2, 3 and 5,,, o

From zround 1eve1 downwards,,the deposits are described asf

’followszv



Ch2) Silt Sand- | : o | e
| This deposit consists of a fine silty sand having a-

relative density which ranges from cempact to very dense. The PN

values (blows/foot in -the Standard Penetration Test) ranged from
9 - 80 blows/foot,

Its thickness varies from 18 5 to 26.0 ft.

- The average grain-size distrlbution was found to be.
gravel 0%, sand 80%, silt and clay 20%..

, Typical grain-size distribution curves are 1ncluded in:
the report appendix.

4.3) Silt.

This deposit ranges in thickness from 9 - 18 feet I£.~

can be considered to behave as.a non-cehesive material of loose to'
very dense relative density. '

The 'N' values ranged from 10 to 81 blows/foot.

4.4) Clayey Silt to Silty Clay with occasional Layers of
511t and Sand: D R

This deposit consisted of 1ayers of elayey gilt and silty
clay of stiff to hard consistency, but generally hard.

The silty clay tended to be fissured with silt deposited
along the sides of the fissures.,

Layers of silt were,also present and occasional thin:
layers of silty fine sand.

Reference should be made to ‘the Record of Borehole sheets
for details of the physical properties of this deposit,

cont'd. /4 ...




;& SUBSOILW;GNDITIQNS% g

L, 5) Silty Fine Sand'

This Geposit was founﬁ to be of very dense relative
density, having 'N' values ranging from 6?/5" to 45/2%"

5. GROUNDWATER CONDITIONS:

- The éroundwaﬁer levels shpwn onk£hékRecbrd Qf,Bdreﬁble;
sheets were observed twc~%eéks’after ébmpletipnlof drilling during
a mild spell of weather in which‘surface snow had melted. These
groundwater levels are, therefore, considered to be purely seasonal.
When the casing was pulled at the completion of boreholes No's -
"1 and 2, the uncased holes were observed to be caved and dry at
some 15 feet below ground level. ‘

6. DISCUSSiON AND RECOMMENDATIONS :

It is proposed‘to'éonstruct an underpaés stfucture at.
the crossing of Lexington Avenue and the Kitchener-Waterloo Express—7
way. Present proposals call for a four-span (38'—79‘-79'~38“
structure which spans a cutting some 22 feet ‘below existing ground
level, : -

The subsoill conditions existing at this site censisfrof[‘
18.5 to 26,0 feet of loose to very dense silty fine sand which :
overlies approximately 10 feet of loose to dense silt and then hard S
clavey silt to silty eclay.

The foundation conditions are such that spread footing
foundations may be used for the bridge piers and abutments, The
recommended footing elevations for the plers have been obtalned
using a depth of 4 ft. below the proposed final ground level to
ensure adequate frost protection. The east end of each pier is,
therefore, 2 feet lower than its west end, The footing may there-
fore be stepped or sloped uniformly’between each end as requiréd.
The abutment foundation levels have been obtained assuming that

Gﬁnt'd. - /5 QO’O




'sthey will be founded approximately 16,?”7t=below existing greund
‘level Detailed recommendations are made as foilows.

The piers and abutments may be supported on spread
footings founded at or below the following elevations.

ms~
-
L[]

'North Abutment

i ; ,1’,"17047
West end, North Pier : El. 1,093
" %, Centre Pier : ':El. 1,091 -
" " 4 South Pier ¢ El. 1,095
South Abutment = :  El. 1,106

A safe bearing pressure of 2.5 tons/ft 2 may be used for
design purposes, ’

As- excavations are required below groundwater level in”
) material which 1is highly susceptible to bolling, a dewatering '
. scheme is essential.

Boiling may be prevented by driving steel sheet piling
to a depth below the bottom of “the excavation equal to the hydraulicj
head above it, or by driving the sheeting 2 feet into the clayey ‘
8ilt to silty clay deposit. 'If these recommendations are earrivd
out, only small differentlal settlements are anticipated

No stability problems are anticipated for the constrkctionf,
of the cutting, provided standard 2:1 side slopes are adopted. '

It is anticipated that the natural groundwater level will
be depressed as the cutting is excavated, Should seepage take
place from the sides of the excavation, steps will need to be takeﬁ
to prevent it occurring. Adequate drainage possibly coupled with
the use of graded filters on the side slopes, would be required to
prevent sloughing. This should be determined at the time of
construction.

. ‘ cont'd. /6 ...




v A fonndation'investiga, on. et the site of the Lex :
‘Avenue and Kitchener-Waterloo Expressway crossing is repo;ted

Subsoil at the. site consists of loose to very depse

s11ty fine sand Overlying 1o0se to dense silt, and then hard
; clayey silt to silty clay. f' ‘ :

It is recommended that the piers and abutments of the
prOposed structure be supported on spread footings.; Only small : :
differential settlements are expected. Procedures for construction‘
and dewatering have been outlined in this report

No stabllity nroblems are anticipated for the construction

of the cutting “TOgeS, provided any seepage from the side slopes‘e
is nrevented - . S L

8. MISCELLANEOUS:

The field worx for thie prcjeet was. carried out during
the period January 25 - February 2, 1967, under the supervisicn o
Mr. P, Payer, Project Foundation Engineer.

Equipment used Was owned - ‘and operated by r"aneuiiarx
Longyear Limited. L

’ This report was prepared by I“‘r. A, C Calder, Prejeet o
Poundation Engineer, and reviewed by Er. K G, Qelby, Supervisinz'
Foundation Engineer,

February 1967.
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FORM QB-MT*I126 OFFICE REPORT ON $S0IL EXPLORATION

da-4848 . .’ ’

DEPARTHENT OF HISHWAYS - ONTARIO
MATERIALS & G DIVISION | RECORD OF BOREHOLE NO. 1 FOUNDATION. SECTION.
408 £7-F=5 LOCATION ....232,785, 7N, 199,258,3F ORIGINATED BY _.FP _
w.P. 64364 BORING DATE 25 & 26 January 1967 COMPILED BY . .ACC
‘paTuM__Geodetic BOREHOLE Type . Washboring, NX Casin CHECKED BY :
| . " DYNAMIC PENETRATION RESISTANCE LIWVID LiMIT wy
SOIL_PROFILE SPMPLES 1 W |eLows/FooT PLASTIC LIMIT wp .
§ 8 3’ X | q \ | WATER CONTENT-—W x E
CLev. : 5 o &| & [SHEAR STRENGTH P.SF. wp o, W 3‘%
SEPTH DESCRIPTION 121 el 3 " &
b [ 4 = [
| €| 2 S| 4 WATER CONTENT% | ¥
. p114,.7| GROUND LEVEL « | W 25 50 75 fpc.F
0.0 x
511ty sand a2l ss| 9] 1o °
A sS o
Loose to dense - %136
. ? SS 2[._ P
1100
o E SS1 L8/ °
ho%.2
18.5 59
811t 5 il
. 33 QNP
‘hoas. 7 leose to Dense 6 , Aby 1090
26,0 ’/ s i
/ gl ssl 14 °
Clayey silt with /
tonal 1 7 g sshoal , °
occasional layers
/ 0| 8S| 22 B
of silt and silt
y ? 11! 38! é8 o
clay. 7 12| sspooju.s" | °
' 1070
Stiff to hard. % 13} Ssliz20 i
% 106
/ 15| 95[ 8 ¢
% 161 ssly2/3m °
% 1050
- houa. 1172188 H—
71.5 End of vorehele




FORM DB-MT-126 OFFICE REPORT ON SOIL EXPLORATION

S8-4B468 . Q ‘

OEPARTYMERTY OF HISNWAYS - ONTARIO
MATERIALS & G DIVISION RECORD OF BOREHOLE NO.2 FOUNDATION SECTION
Jos 67-F-5 LOCATION 212,855,0F, 199,350,2E ORIGINATED BY __PP ‘
W.P. . 643-64 BORING DATE — . January 26 = 30, 1967 coMPILED By ___ACC
DATUM Geodetic BOREHOLE TYPE _ Washboring, CK Casi. g CMECKED BY ‘
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
AM
SOIL_PROFLE SEMPLES | |seLows7/FooT PLASTIC LMIT wp .
5 8| = L 1 L i | WATER CONTENT —W x E
gl = i« | @ [SHEAR STRENGTH P.S.F. wp v =34
ELEV. W ow | S, SE—— a5 g
— DESCRIPTION 21 S| & | 2| 3 41 REMARKS
DEPTH el S| | F] Y WATER CONTENT 9% Y |
- z ol bl (]
114.1 GROUND LEVEL i @ T {e.c.r.
0,0 .
Silty sand

13188 19| 110
Compact to dense, ‘

CBTss g noo

| ;[ _Iss o
093.1 C s
h 23.0 o S and YO | o u £
' 5ilt & 1ss |37
7 18§ o Nfp
Compact to very dense s
| o
10811
0 . /19 |85 | 8k 1080 -
35.0] Clayey silt to silty // ‘
/ 10 |ss | 39
clay with oce, layer / e ETh
of 8ilt and sand. ‘
5 Tss FoZgr 107 °
//
/ 13 188 b/ PVl B
110%1.1 Hard é
e 1064
550 stity Fine Sand. - -SSP
1051 Very dense, {35 (58 pizar .

61.% End of Borehole
105




FORM TB-MT-IRS QFFICE REPORT ON SOIL EXPLORATION

86-4846 . . .

DEPARTMENT OF NIGHWAYS - DHTARIO : -
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.3 FOUNDATION SECTION
408 __ 67~F<5 LOCATION 212,914 8N, 199, L18.2K originaTeD ey _EF -
w.p __ 6364 RORING paTganuary 31, 1067 compiLED BY __ACC ‘
G
pATuM ___Geodetic BOREHOLE TYPE _Mashhoring, BX (asing CHECKED BY 2
K DYNAMIC PENETRATION RESISTANCE 1QUID LIMIT w
SOIL PROFILE SAMPLES _| ., |elows7roor la f'xs% aé"umr "15 ’.
§ 9| 4 L \ \ | WATER CONTENT ——W g
ELEV. g &| | & | & [SHEAR STRENGTH F.SF. wp v wi 36
D?ﬁ'-l-; DESCRIPTION w1 g & 2| 2 —— @ Wl RemARKS'
=4 - R I WATER CONTENT % Y |
"118,0| GHROUND LEVEL ® ® 25 50 75 P.C.F.
0.0  Siilty sand
LS8 | 26 9
Compact to very co 1110 ____ﬂ. nn'
denseu 2 SS 66
13 1ss | 8 °
110
Ul 188 ] 26
- z 188 | 13 o
ho92.0 2 :
: 55 Yi °
2.0 s11t 109
7 188 [ 22
- 7 Loose to dense 2 T T o
1083,
' 9 1S3 | 2L Oferf
359 Clayey silt to silty 1080
/ 10| S8 | L3 )
1 ith ocr . 3eams
clay with oer THECME %
of silt. /
/ 12438 |45 i
Very stiff to hard / 1074
% TT{ss {7l
7 14185 17374 o—|
- joso, 1064
| 58.d Silty fine sand, o
10564 XLM.. . 115185 166/3"

61.9 . End of Borehole

1050




FORM OB-MT-126 OFFICE REPORT ON SOIL EXPLORATION

e @ ®

DEPARTMENT OF NIGHWAYS - ONTANIO B
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 4 FOUNDATION SECTION ..
J08 £7aFns LOCATION 212,770 8N, 199,334.8E ORIGINATED BY _.FP |
w.P. 643=6l BORING DATE ——......January 31, 1967 compiLED By __ACC_
. SN
oaTum . Geodetic BOREWOLE TYPE .Jashboring, BX Casing CHECKED BY s
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT w
— w |BLows/FooT PLASTIC LIMIT wp
] 8| = ) | ) | | WATER CONTENT ——W g
]l = | 9 [SHEAR STRENGTH P.S.F. wp w g e
ELEV. ] W ow ~ '________v‘______‘l- g‘z
—— DESCRIPTION 1 3 & e > W1 REMARK
DEPTH sl 31z 2| w ‘ ,
k| 2 ol & WATER CONTENT % Y
5.3 GROUND LEVEL o ® 25 50 TS P.C.F.
0.0
Silty sand ‘
1 55 [zg] 110 WL,
Compact to very dense‘— -]
- [2_]s8 [ 32 o
3 185 |61 1100
. [095.3
| 20,0 4188 | 22 ©
511t
5 185 | 10
1090
: Loose to compact 6 138 é
 posas.2 7 183 |31
~ Clayey Silt to / B 185 | Oh a—H
silty clay with occ. g |85 | =8| 1080 9
seams of ailt, % 10183 142 L
? 12 agq 1070 5
% 1388 16774" |
- 058, 8 4 14| 88 l62/6M 1064
1 56.5 End of Boreshole
1050




FORM OB-MT-I26&
664846

OFFICE REPORT ON SOIL EXPLORATION

®

OEPARTMENT OF WIONWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.s

FOUNDATION SECTIGY

1050

JoB A2-Ft LOCATION 212, 8L3.8N, 199,4]0,78 origiNateD oy _FP
w.p,__ bb3~6h BORING DATE Februsry 2, 1967 compiLep sy __ACC
patum___Geodetic BOREHOLE Typg __Washboring, BX Casing CHECKED BY __&
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
SOIL PROFILE SAMPLES o | slows 7 Foor S eTIG LT ph- i
5 § 2 , | L WATER CONTENT ——W i
il = & | & [SHEAR STRENGTH P.S.F. wp w, 38
ELEV. Y ows . S am— ® g REMARKS
= DESCRIPTION 131 & g b o gy
: =l 31 F 8| & WATER CONTENT% | )
0,0
Silty sand R
41 138
AR y.1110,
Dense to compact. e 110 =
.2 1ss
1 183 o
1100
AL 188 [
, 5 1838
- ho91.6 0
. 26,0 843t 4 188 1090
7. 188 e
Compact to very denser 2 155 @
- J1082.6 a—
Clayey 511t to  [/| 30153 lo
silty clay with oecec. ? 111 88 0
layers of silt and / 35158 o
/ 1070
sand, /
/ 13188 16" o
Hard %
(1L [ 5SS J6n/%"
? 1060
';‘J;.L’LQ%. /415138 " Feri
61,5 Silty fine sand.
- flos3. Yery dense 4161 88 . 5"
{ 64.5 End of borehole




| FORM QB-MY-126 OFFICE REPORT ON SOIL EXPLORATION

86-anas ‘ . ‘

DEPARTUENY OF HISNWAYS ~ ONTARIO : B
| MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 6 " FOUNDATION SECTION
J08 A2=Fo5 LOCATION .212,935.2N, 199,504,4E origiNaTED By _FP —
- w.p.__bL3-64 BORING DATE ... February 1, 1967 coMmpiLED By __ACC ,
DATUM Gaodetic BOREHOLE TYPE __ Washboring, BX Casing CHECKED BY é’:—fg -
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT w
SOIL PROFILE SAMPLES 1, |elowsroor LIoUID. LIMIT o
5 8| & ! | ) . | WATER CONTENT ——W x &
ELEV | &| o | &| 8 [SHEARSTRENGTH P.S.F. wp v w 3@
= DESCRIPTION A IR RN ' ° ' 8| REMARK
‘ Elz| "8l & WATER CONTENT% | )
2 ﬂ8,9 GROUND LEVEL @ ® £5 50 75 “{p.e.F.
0.0 511ty sand
<UL, 1%
Very dense 1485 1521 1110k o T
2 1sS | 8
3 18 171
1100
| L §SS- | 51
Lose.d 5 18555 o
26.0 6 SS 81 o
* 090}
S11t with oce. 7 TS T3] *
layers of clayey - =
ailt. 8 | 88 | 4O
loose to very dense Q 18 | 24 o
10085 [ 18] 1080} o
o 11185 |14 o
hov.q . |
83
Clayey silt to silt:% iz L 1070 bﬁﬁ
clay with oce, ? i3] 88 14 : o
layers of silt. ?
1.1 85 | 85 e
Stiff to hard. ? 1060
/ 15| 88 | 62 o
% 18] 58 [ 92 0
% 1050}
. [1047.A A7 85 {507k P11
| 7+3 End of borehole




FORM OR-wT-23%

{REV.
65-262:““‘ e .
- 60
50
= 40
o
n..-. (o4}
b
ud
‘E’ 30
>
=
o
“ cL LEGEND
<
2 20 yd BH No. |SAMPLE [ syppoL
- E‘ts/ - T = o
Oy 2 ) A
55 3 0
l%ﬁsd / MH (21,
10 QOss Sz
S 2 X .35. Qo‘ /
§CL-HL§®
Ml o1 ‘
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12 INCHES INTO THE SUBSOIL,

TO THE END OF DRILL RODS,

THE CONSISTENCY OF COHESIVE
N THE FOLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFT

FiRM
STIFF
VERY STIFF
HARD

s.s
w.s
5.8
AS.
Ccs.
S.T.

Qeu
Qd

DYNAMIC PENETRATION RESISTANCE :

| ABBREVIATIONS USED IN THIS REPORT = -

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DiSTANCE OF 30 INCHES.

12 INCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

s

‘N’ BLOWS/ £T.

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE COME,  FITTED
THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

OILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

¢ LB./SQ. FT. DENSENESS W' BLOWS 7 FT.
0c-2 0 .- 250 VERY LOOSE -4
2 - 250 - 500 LOOSE a-10
4 - g 500 - 1000 COMPACT 10 - 30
8- 5 1000 - zooO DENSE 30 - 50
S5 - 30 2000 - 4000 VERY DENSE > 50
> ® > 4000
TYPE OF SAMPLE
SPLIT. SPOON T.W.  THINWALL OPEN
WASHED SAMPLE TP THINWALL PISTON
SCRAPER 'BUCKET SAMPLE 0S. OESTERBERG SAMPLE
AUGER SAMPLE FS  FOIL SAMPLE
CHUNK SAMPLE RC  ROCK CORE
SLOTTED TUBE SAMPLE
PH.  SAMPLE ADVANCED HYDRAULICALLY
PM.  SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNCONFINED COMPRESSION L.V
UNDRAINED TRIAXIAL FV
CONSOLIDATED UNDRAIN. . TRIAXIAL c
DRAINED TRIAXIAL S

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SOIL PRCSERTIES

UNIT WEIGHT OF 8ol {BULK DEKSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEISHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G = L

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LiMiT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LiWIT

W W

LIQUIDITY INDEX = —--'-—!‘-

P

CONSISTENCY INDEX = ﬂTQ—-'—'-
"

VOID RATIO N LOOSEST STATE
VOID RATIO IN DENSEST STATE

DENSITY INDEX » SDOE”8

mex ~ & min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL

RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUKE CHANGE =

—Ae
i+e)Ac

COEFFICIENT OF CONSOLIDATION

Ae
COMPRESSION INDEX » —————v—
Alog, v

TIME FACTOR » S'a';'— (d,

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COMESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENTY OF FRICTION
SENSITIVITY

DRAINAGE PATH )

IN TERMS OF
EFFECTIVE STRESS

Tsc+ 0 tan ¢

™ TERMS OF
TOTAL STRESS

Ty=Cu+ O ton g

7

_sxmm'esgnaq-q=

20r

Q

GENERAL
=3.14i¢
BASE OF NATURAL LOGARITHMS 2-7183
oring NATURAL LOGARITHM OF @
Or (0§27  LOGAMITHM OF g TO BASE 10
TIME
ACCELERATION DUE TO GRAVITY
VOLUME
WEIGHT
MOMENT
FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (& IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( [ IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFOUMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANCLE OF WALL FRICTION

D(MENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS '

COEFFICIENT OF SARTH PRESSURE AT REST

FOUNDAT IONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
OEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFI™ APPLYING

TO SPECIFIC GRAVITY. DEPTH AND COMESION ETC. iN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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